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(57) Abstract: 

PROBLEM TO BE SOLVED: To easily and stably 
generate ions even in the case of a metal having a high 
melting point, an alkaline metal or the like by holding 
a material plate for generating ions within a vessel, 
generating a plasma for sputtering and generating the 
ions. 

SOLUTION: A tungsten filament 27 is provided on one 
edge of an arc chamber 21 via an insulated support part 
25 and a reflector 26, and a counter electrode 24 is 
provided on the other edge via another insulated support 
part 25. In addition, argon gas is fed via a gas 
introduction inlet 22 and ions are taken out from an ion 
takeout port 23. In this case, a material plate 29 is 
detachably held on a slit 31 formed along the inner wall 
of the arc chamber 21, so as to be replaceable depending 
on ions desired for takeout. The material plate 29 is 
attached to the whole of four inner walls other than the 
mounting planes of the filament 27 and the counter 
electrode 24, thereby improving sputtering efficiency. 
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[,.,'). k JO 1 ] VrX> , 
rtrSV < r A ; ^ 1 : L' i -U- o A ^^Mn/j* ^ -j MHK £ 
iW.MvV^lM^fVH'r-l-ofV^V HA 1 : > 
li'MdA^fM: :v '■ ' X'v £ 'it f \ : . 5 V £ i) ml. "id (V:« 

P : : (VAf ■••ti/:ltnte^ // ^vi], •/ ^ i f r o < f 
A; *:'t'\^ i± : :< ■'"■> :(v^1: f-l'* A 

uAdHmui:tM~ x 'i : J . ' 7 1 1 m j '. . in, id 

m^*mPi>Zt\-.V v , -v :j - A L A f A: <rnu 

fn. L :-t*o f a; vti 

moi r -t .■'.^i--.> , ii. v . l «. 
LiAkJf ] a*:; a 

rA7(e f a; £'(a ^u : :.^^(y^Hn/i^',^ t 'Mfjni!'{>^ 

iMiifVA^AAHntt A. 

ii-jpdAlwiNi:-' 5 - "'.'v A^tAA -ti ; :< r. h :: A *i lifrjd.MH 
fcA ■■/ / x • , v i) ; v A'Cr'r^e f A ; A>C it^ ~ y v 

av naa 

iiAdm4tt::*AtA. A'i / ^ • ) ; vrtl A- f A; Arm) 

..dv^ii-^s i-^Mr-r ^ r t , v-n h a<]Aa> r^ ^ 

[itf^'fi ] li-jMLl^-v Avfc't-: JAA Wvti rt-WMpr 
A"' 1- - < . h AHit .r^jj^^iriK:, z t <rlMft-hT 

t> ] MfJ.WfHttl itifhid -'v Av ft ATAAC < 
- f ; f L £ * l ^ f 'T r 7A . !,£ ^ . H W X t -i ^ :t> H t A t* f L r? ^ 

rnfMd^f'Xirtcftwv-J vfv^v r^^i. 

mi ndWl^n j : ■ > -'."-v ^: -if: .5 -fJ: : o r_ ; : X * ) m t ulftlf'f 

inir.d^i ; fWi : ^ ^ v .j ^ ictfj ■. » v 0 x^-iW.i'd 

,;dV;^^i:^;!vr v r ri 7 ^ b. 

re r -t-. ^.\\ \-\rcm\-^nTL ft. ft;-^^ 



tiN.dVr^i'^i: ^ v x'v ^ '1-3 ti- o i > t : .t * ) mj t ,d x ' n 
'V'l/'^j ;/. < r ;tj •. » c in'indM'H W ^: _/ . ^ / V 1 1 ; '/ L. 

infud"'. ^ ' viz r -r; j rii'j..dV^S'4 

m.j ,^ i7 H : : ^ ; \\ ;j n tz. r t . v'f 7' c; j ^i i i ^ w f| [ - r ^> 
r.t't! ^ i* <i -r o r_ .h Mli^t r t . -]i-:i^7/iJ; 

u 

Mil .id i : r'X:{[M ( : - ' x'v ?r 1c o tj- ^ i ,h ( : £ o n.| t ,d X '\ 

v V .) , +J 'J. i t f l > T H'J i rd 'i ; r rtly I * J V — f V; f 'f ^ 1 1 /l H * : f *T 

v . '\ ■' v i| v'|/r v -/ ■■/ VJ»;^) f i\ tL-^'l-'J'o l J' f f 

u 

■7 /; v v ii yj2 j; ^ -r '\ L-/- n'h'id /; ■"' X f t > 

rrtiijndV^:;^.':^ Mi r.W h. 

HiiudVfii:;^:: ^;M^^i/-n"j,.d - _ > x f,f; 

, -MM tjih, 

[ 0 0 0 1 ] 

[ •it 1 » w> ;^ -r- ; ;- ^ t w ■ v iff ] i^c f'M ; £ , m.^mv-^vi in 

[ 0 0 0 L* J 

^^n^ififlfi^ fB> , m n • ) , mt^ cas) -w^f^ii 
^t^-.^L r p ni%{7r?ft:.)&"v.r. it, u; : Jin > 

[on o:>.] r ^>rl-:^ : «iK f f -f; u >^f ^[. ¥ {> i/.-^flft 

[ooo-i] N4(t, /v- Yle f -i^-F- v 
^)Wf(fu'W.!u 2r.'j; L f.^T^'), MM (a) 
- -<;i i-.ifii:: -i ; -r i?+W\<\\ I- »I I (t<) t i ^ v; 'x- -c/)(inj 

Ifti:: •\'U ?m\<\\ ^-r^l-r-^l,!; L ^eoV'^, o c -/'- - 

„ - ^v^iifiit:! tiffed i'JVSR - o .'ir.>-'i " ; 

L ,; ^--:'0 ( r ■ ,■ ■-*»---» rrL r i : 7 

trNiC J - : i ^: 'V. -:.Jtt|N]M.:«Ji :.' -1 ^^fx 
'1 \[ i - :.* ;V-;,Ha.^A r ;'j ^ ^rf^^^'och > *.tl, 
1' ■/ ' !^ [I 7 ?j r -'-.hXlW j-fi:. .Ul'OVUWil' 4 
t:^-oT*V.li r^O^fij 'yi'']!ri/.U '/K'H :fwinj-to ' . L :J; 

4.0. V-''f r. l l^;:^ \^tl/lA r :>7 x > 

e ; 4*r ^^■v^^rWiV)-: f "t. f L -^r f j- -A ALT, "'U^ h 
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-' I - h s i: ( ftttf- r -f. 'JI^MW- 1 1 2 4 f t. 

[()()();.] [*|r>[j; % "7:j--v; ^'U/) f -f-. ,-'\ 
* ■ -o'JWlfiiWifiJr^L /^^^rc^f) , (.,> ; i F- r . 

.'\'--c/) ktfti:: iWr^Jnfi] 1:, MM (M ; t+ v , <>\ - -O) 
m ; : f - 1 r l*r Ifil "t: 4 l I -j ; tz * .0 > " C ^ o , V ■■ - '' 
-f--v: /s'--4 1 </).niN]'r vifiiii^-n^^u^: l^'Kill 1 
i>L T'l "H- I' h//^at^ii . *^)Uln]"t' 

') -vl v - 4 (i ir.iCtfM';^ ■/ < =* < ; h 1 7 fv; 

-"' v ;vtr U tt ; :> i £ M: . \\iG&<i f. oci:^ " 7 1' '> 
< ; h 4 7 r/j:feV# h. " 7 r :r > a ;■ KE.ftf:.* ; :m 

#/;6Mft&>'e'l : .£-L*\ '1 L- 7 * 4 0 ^ i ft: f (} i : T V - - 

v-f^v; 4 i iTcvii r-5rty«fi:.-j!i^-u-v r. hi:4; 
n . y { ■:> /. j* 4 7 z^;, W, i ti.^n r ~ V ^ \ 
II 1 WWu * -tr £ ■ v o j i#r ?if# r - £ .t'.'i »/) 

-if" IT, :m:i;.- h^l - h4 xi:j'*U/i ft. «jk*,T,L- 

1 1 i f t; tViuo ,t,£ n-;... 
[0 0 0 o ] [4 0 1 1 . v f '/ u .-it ^ i f f ; m -F- v . ' c 
- - o » |#r ifu" ffi ti!i $r -j; L tz * > "C J*-; 7. -t l ( i . v r f- n 

f. i Tiffi: l /^v r :'ci^*?r-'^^n-ei 2 ^jiOi-TMvtf 
^, -:. ( . 

[ o 0 0 7 ] 

!!^ f ii^[^ (f t; vrt.^[. v ^ iMUt'r. *fl r iO'j!:ti, 

iiV: '. 1 1 it <rW.&2Vr~rO> &'<i 2r ; ' — v -f- r 1 

C'^AL. f t; IL^^^rrr-vTvi =:. t L 1 L /,£ 1 r > , 
f^KliB , Ti Of-v;, , j;,. (ft) , (.; 

<> (^i/\U I- .» , N i (r_ /Vi[,i ooo\; 

V K\ \ 0 > V. "r ^ r-r ^ ^ .'4 f " 1" ; f L 5 ti" v /i ^ £ : ( t , 

>J-> ^^rifK iTIAI^/^^.^^fr'f'.f ; ^ * tit 4^ >'ffiliT J 5 .- 
^j.tti', Ti'ClOltor r <7> ftUhi&V'fZttztf* 

int. i 4 4 :?X'^M^^!:.*jii*V-t- v^'^/^^.-o, 
[o 0 () s ] - .1 t, z\ '0 /cr , .':,^i.', f /. .i>i,-4^)-r -t ; ft 
f r -!j /: <V; f : 1 1 . H A i t'lfe 4 -r f 4 i t X n ^ H *l *) X 
c 1 : L T^)f]-r /;4J;/;4R^-t!r^^, ^j-'v ti, T i 
L T i < I . V < tl^iL v;|J F <■ (' I :< . r o 

Of L Ti;tf of l:'^f^\ chfe', t>ff tt/ : z/^f^ 
14 An-a > <-o 7^!(i, ^v-l- l :.0>tiiZ>~> ZJj-msrr-fcVt 
••:4-. . Vf'VlCffWitT^ v/i^'Ci-Oo 
[OOOM] L^'L ^tO-:.. l^'^'^C^^ 

Ml fzfy rrcti, "/■—'' -^v . '(■■i^it^x /-f-; ,; 4< 
^HVh'Slcr'fl^Mt^^r^lfg-;:^-.,/-^ . !r f f 4 

-v^j . ft ffi h) .An f i ,i;f^;:^ 



/j4+1'VtT\ft ».) v 1 0 0 0 ' K 1:^)^47^^; f>f,'4. V 

4 ; ) ■ , 

[001 1 ] 

H/j * 0 ^ KtTf^ £ mi ,jd';> KSiM : : f^f V"4" ^ ffif * T-n > . 
f4 , < L ::fV4 , f j-ti/iftHfe^r v , ^ - v u ; v L Ti^SVj f 

■v 0 \ ri^ i . ijijuiifttTW:: tt<fv v . ' * > v m ; v 
tt.l/: f t / fpfuLl'rrri'^M : ,e f if V4" f -r;-"4MiT4^ 
r 5rrj--r<:, : 

[oo i :i ) tfz. t^HJic^if-v r -r: ^i. v itt. 

ii'j » ,i i U »S I '-J f : f V; f 'f ^ n /i f 1 1 f W . m Vr I M ( : ^ ^ ■/ 
V ^'^'1.^ -O--;- :■!:;:]; f; Hii.iiiHH^ ^ / ^ 4 ; v 
L Ti'/rV^J r -f; 2r^T.^-tJ- Av>t4:; Pt'^h, n«i 
t)L !4n4^i:^-4->:. v ^ ') ; ^ cmu . ^ z tii'i ,.i2W 

^l'-jC4 \ t^J"'.4 K T4'i.h. MijmlHn^C U^-^o 

' ^ o . ''tt.ut. r t ; ^ini^^v^nc ^;irr^ r 

-r . l£ fM J i F4 : < i ^^ t . 

[oo l t)CHJi::tJ{ t^, r t;n^i|t^^(t, -fr& 

t»i t (Mi .idvv^i *-j ( : mw* rm r-n ^ . w\ ^ v^i-HM ( : - 

- v it 4:^ u- v ■! > ( : 4; * i f i . j udUWt T- n ; : KVf ^ i i 
- Av^4;T^^, mMMWUZX-V-VZ ^ 'i 

nij^4f^l-^i::^t-r ^ v. /x / V'i ; vria/ift/ 

^:iW..i]-i-v^''M:^, , r.-r.v r ^; -^iti T4 :, M- . ' </- r 

[oo l 4] IMJ ui_l fV4 *f P l' r * c L : L "C [ \ » f^J A t "t fcj ni_i iV<^<^ t 
I N *: Ifll ! I h t - > T t .'* L £ t tz. ■< 1 ) - 1 ^: J t ] • ■ v * > /; i - "C ^ e 

[oo i iPi^iiiWH^itH^-dVfK^'fM^iftf l-.oo^/c-: 

[no l (,] t.':., MUrL!" 7 -' -Cv^'i F4 J >I t^V-li f ?: 
M J rt"0^ i- ' ; h ^tjurWfitcT -. u -^^f-:* L t » ( 

[oo i 7] xfz, m^iH^r.it. min! ^-v-Cv lei-: 
T4 'i ■ r ■ i ■ . - f l " ^ i f -»r sv t/ - -.h ( ^. .-.v; w -v j ' i * 

[oo i s] HuMd r -r.- ^47^i^^i' r -t .-imtitiv'tii 
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> ticfc o >''rSV</> f -t- £ f£ *t-: ts tt c. M f «.V; 

/^^1-:j^ ; j:. u .«* ; j, U'-/;-c"A H-^ti 
ft^wv^scw ro f t ; \ Kfv.cuc r. he £ 

^u'iit. :.t^-/ij ' I- cm ^te^fvt'rr 
[o ^v£Nj]::-kt+ ; :> f t . [ HW >;ti;i C '•Tr'i^ 

ft; ^1:1 V) i/ j H f }- i> > :*, ,^ ; i H f t W /; J (V:| !f 2 

^/Vr^lMC^ -;V :) ^ '/f/7$.'*v-fo l*.fV!h. tiff 
.kl'i^iMC^-/ 7 :v$:.«l:^ : :. ' he t; < ) liij.iiJ '< > 

OTi/'ft; ^'ct.tv nvh. iMjud^'--' ^ »i ; -vc 
fV ! h^Ycr^ t 

[■> oji] fifind f t ; -mm >;^ctn:t'. svi&i'-ii.:..'* 
c^fff Mti£ " / /^'J; v-r : o I hC ,-J;f] fir ^ho t t 
. ^C'lC:tt. *o?i ft; ^SV'^nii'^r^v^ 
"C , .'-I I iV.ViMt .'A'. 1 - \ > ' n -b 1 1 ft 1$ 7?- T -, r * . vV ^ 

/^r/^fVjc r t. £:>et^tt. r_ n £>'JrSV> ( i;U : w:»a 

[<> o 1' 1'] f /t> t^'e^CtiC ft; '/?2;ii. 

M'rV^j ft; *rti ^ tt^Ao^tm/^m 2 n/i-^Zi 

IMC ■/ v >i ^ V // v ^,^A"t ^ fJVh, iPCd'^lM 

C-/ > v v !r If* It \> Z hC^'i lifi.ii! '\ ■ / V ' f ; '/ 

; '/'L t '/ -/ v^yi r ■■+ ; ^'id'l. "i~*o itdh. ^/\-/ 
^'); vCct'.X"1:L-/-imj,;i! v v^v; f -r; ^ipj,;d 
^> »s ^c-'^Mi -r i . ft! h . tiif.vdvv ^ '4 : : >s M ^ n f- m j 

[n (C :<] ffind f : 'j?i.;c /^'J 
; ''*£.: .J: f-f-; t^'t:^ ; :./:^. '' : 'V'^f 

c/j e i /i v vj*;^ f-t. ^„AfW:!K^M 
'hcico. ') f»?ti ififiJptc f-t; c^Uv: 

>//^"Ih!:cac ; : i^f.c, r-t; ^^.itii^'J-^ :-r : j 

l ^'W;!ftK*l»f.ijt;:Mr. »; : ni t 'rc 

[<> (i :' -1 ] 

[ool!..] tf, [<i i :. ft; i'^f^l^^ 

t-C f -t^ iri^^^o f J'i'tv ; /s'- l c- 



c ) r - 1 . - ^-f v< i-v ^ ) w ^ h 1. 1 f ^ t ^> ; j . 

[on :.'(»] Mic-jiLA-f |-; i^iS[WT(i, ,tf f 
■r. (f'ii^v; ' v ■ i t f t ^vi ia; a 1 1 (--^n^iic^ 

t >'Cltf^rtjM--j . ) . r_ f i'/^'jl^'l i l Vl_i 2 (I t 

- > ':>)\ * \ \\ a -t l . '^fi.ii^/i ;< cto rrn ( *: /;Si^ti 

/t, 'Jil^'f.. C l oriu^.r.Y,'l ■■■^-^TOllji'Jl 
..ti-i-o r> L T. ft/^--/,^ML';-U l!: tnr 

,;iun - (^hi;rt-^ft;J t t^) v/^<ifiic«4i'. i ';^f. , f-->..t 

OCiJM'^^Lv,. K^-r. -i:ri:vt^(7 ^rKS i:t o^U 
ifil k^-C/HAf^/^ -*fiC ^/[j't'^i: o 4Zi*i:5.flo . -rl 

Cfwii'jvUHOMCi 'i ft. t f - /^'[ttitfO^i. vv 1 
i) r?.it!ii TriAH i l* /hfiii: f -fx t-/^j»!w^j tio c 
i i itv-- v^t, ; ;., : 

[n o l* 7 ] U K. 1-1 1 C -j;L /: ft>^-f v 1 

[--I 2 )±XS\A \\ *r. *?&\ L T,.«i»lt--o . 
[II ICS] ft. [/C? ^r^ii^L ^^IM)^^ 1 
fflCOt C„({Ht]tv. 

[o 0 :» m] ^'^^i)f^C^^^-t "'.Wj f 

t; ^-H' ; /v--o'jiyrifnW , i:5:-j:L *.^>"C ^ *.) . f-'j[-'I 

t t-f-iC .'x- -^.) l-.ifiiCI'Wf/^lt'riful-. ItiJM 0») 
(i-^A- - y \ — ^ ' Viiij^'Wifiic t : ?rrj:^fifii^, MM 

(..■) (t-f--/. 'x--^^fviui^jfi' | iifii(:t : fr^^r[rtir-, -={- 

[o o .x u] .^.^Cr-J^^btii. [4 1 C-j";L f:.i£AW>/s~- 

-v. ^ Wj • 'y^^iiftiCi' t^^;^^i'ilC! 5>i-ji''i-' 
L v ^ - - 2 ^ ( v . - 'r irLT^; v x -r ; ~ ; 

-> * ; 7//^r< L tfT,t')*), V— '^f- r ; /x— 2 l c?jftU 
t/^J^ilfiiCii^: l^'f ^2 :> £-/'rL T.Xf K'lTliWi ^ t 
ttTJ'-.-Vc. -rLT, t/'^^Al I 2 L»^0tiA r "'./Vm 

*;c^l -m.c i--''L" [• :;> s c^ttA- f -tc ■ oi,*. l i;L 
[]- ;^r=-,H r ^c;j ft;7j^'i;ic^c lc 
[no:* l] ^'K^jP^Ctw t o f -t; ft'k^ittTtC 
r- ; '-h-; i ^">fMH*:C*u o T 7 , 'J -V h .°, l ^.-.j'i 

If, ^ (/)""'. n > h M 1 Cf'lrVC' f t > 1- ik o \\\-\-t:.t?>o> 
MWH'Z \t ^'Yrfj^ri AiCfV'i'f L Tt '-o, L f-fr-rr* lk 
* ) M W. - A- 1 » f ■ t ; ■ t : lc.; l : c M t \H*k ^ #(* e ^ u < * i f }• /, - 
tip'C -/ f - ■■> ^ h : 7 HvE f'tK 

IWtS il~r-f--, -(v^^t;.: tt, A r c/i7./n /^fUfJ 
Ct *) CHftK I! H /j-'w/r^^' f t:- !rIU*J ItT-tt C 

in ^:-c 

[on:;;:] HHf>c«iit, v- -Fr - /x — - l 

I-.cm'I^x ' >^ -.vCiiM^i^^^iTi ttt ^j-. ct 

t ' H :tL ' it " W < . i- 2 7 /irt Jt-HM iliWi 2 4 ^H/ i > 
ft 1 1 1 1 C i ^ - .tK' ) tt fnj tfil 1 1 '4 c0 O l j ) [ '.j iff j l j , 'I- 1; 
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ttH-foi 'i ! t. Hflte2 9//^i. v .\*;M AifiA^A7 
Ai:A7>AV7^Ui: t'A7 >A7 -rc^itil ktt777/i^LA: 

//\ / V -| VAA/jAtAJA », t 7a f ff [ ft : ' < * - f# |,t 

f f H : : ; t . fr. f l J? * i a j 9f 7'a> i> w > 1 i W I ■ ; t , .fc '4 
1- A AfL,'r^/AAr. >7AA-A 

[no 3:-:] ^ ^Htf ^ Ati. mi -tti 2 9 <7 >f«fctHI : Ki 

T i 'rHJ'. », 7 -A ^ '/f v ; r> \ 0 ; A] itf ifu u> j 7 

a vU'^Oi'J^tfn ^'^^ifii^' 3 ifiitAAI^L AA -A, A' 
\ii: , M;')Ar-// 7 &w-Mvx<l h A " 7 y ■> < a 
f- 2 7 /j. O^Vili r ^r.W.T, A -t± 7> A . A r A* A ( A A ' ; 
■■' '7 'I ; VA^'A At (i HHto 2 9tAAT i /^a'.^n. 
Wvli::.^*! -f -f: fL^n ; o«. ft'l:L/:Ti f-f/^l\ 
r ft; i±, MIL J J U 3 ^jiTlL T'JI = * J I 1 , 7 i I A i) ; . 
7 go 7 A V&fALi&cA lilt ') 1" i f A A7 ^MUtA'UL . 

a. ft; A \£Ao/a 7^4 77 Jjii rlivu; i-: l 7 
0 k f \"-C*'j-4 niA^)^" /,vli,^/;^'j4 oHH".| (ft4W> 

[o c :i l ] - >a V\4 :aa A/Ai.A4A^A> f A ; m-f-a- 

. /A--CT i A 1 # J', & W A I "C < t ; fL?rf] : -;/i*4 

/AAA T i A I tAa^IL /:(" I A AI AAi J ~'^ ?J 

A ^ 7 7 ; KMt 7 ^ A M" -1- 7' - v v A ' \--^o 

fCf.X /-f-; ''A T I £7AaV ~ 7 V "> ' : l^*HJir« 

fL/;*-« : L : ^oAAiUanVA^.'i 7-- '7 ^(a^a: 
;i.Wi-c^r:/r,TL i7. aa^a^. f'tMiu.vi.'iirjH 
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